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ABSTRACT "untrustworthy" lists, such as QuackWatch 8. Perhaps
the most conmon approach is the use of external

Ratings systems and awards for medical Web sites rating systems. By "external" we refer to the
have proliferated, but the validity and utility of the bestowing of awards by an entity not related to the
systems has not been well established. This study entity producing the Web site. Unfortunately, most of
examined the effect of awards on the perceived these ratings systems do not have established validity
credibility and retention of health information on a or reliability. In one review, Jadad reported that out
Web page. We recruited study participants from of 47 ratings instruments, only 2 used basic
Internet newsgroups and presented them with publishing criteria as a basis for rating Web sites 9.
information on the claimed health benefits of shark
cartilage. Participants were randomized to receive The Use of Ratings Instruments and Awards
health information with and without a medical award Even if a rating instrument is shown to be reliable and
present on the page. We subsequently asked them to valid, authentication of the award is difficult given
evaluate the credibility of the Web page and posed the nature of the Internet. For example, a site might
multiple-choice questions regarding the content of display an external award or rating without having
the pages. 137 completed responses were included earned or warranted it. Credible health sources thus
for analysis. Our results show that the presentation of may be hindered in allotting awards because they do
awards has no significant effect on the credibility or not wish to police them. Even with strong
retention of health information on a Web page. authentication, it may be difficult or too time-
Significantly, the highly educated participants in our consuming for consumers to determine the
study found inaccurate and misleading information significance of an award.
on shark cartilage to be slightly believable.

Despite these shortcomings, ratings instruments and
awards have proliferated and appear prominently on

INTRODUCTION AND BACKGROUND many consumer health Web sites. Clearly, there is
some motivation for placing these awards on the sites.

In recent years, patients have become more active in It is very possible that awards are displayed to
maling decisions about their health care. enhance the credibility of health information on a
Increasingly, patients seek information on the Internet Web site. Once information is deemed credible, it is
to help them with these decisions, and thousands of likely that consumers will learn, absorb and utilize the
sites now try to deliver medical information to them'. information in some manner.
Despite the large number of health sites on the Web,
it can still be challenging to find sites with high- Unfortunately, little previous work has been
quality, trustworthy information. Several formal published on the effects of ratings or awards on
studies have clearly demonstrated problems with the consumer health Web sites. In an e-commerce trust
accuracy of medical information on the Internet 23,45 study, Cheskin reported that Web-based seals of
Furthermore, patients often lack the medical approval, such as VeriSign, when recognized, do
knowledge to assess accurately the quality and communicate trustworthiness °. In the Web
appropriateness ofmedical content inWebpages. Credibility Project at Stanford, many factors were

found to affect the credibility of Web sites. In this
Controlling Quality Web-based survey, subjects stated that awards on a
Several approaches to assist consumers in locating Web site increased the believability of that Web site
quality sites have been tried, including voluntary 11* Unfortunately, as this was a survey, the
publishing standards, such as the Health on the Net information obtained was declarative and not an
(HON) Code of Conduct6, trusted source observed finding. We thus performed a Web-based
compilations, such as MEDLINEplus7, and simulation study to test the hypotheses that awards

1067-5027/00/$5.O0O©2000 AMIA, Inc. 794



can increase the credibility of a Web site and increase scales with descriptive statements at the extremes
the amount people learn from a Web site. (Table 2).

METHODS

Participant Recruitment
Participants were recruited using postings to health-
related Internet newsgroups. - Potential participants
were told that the study would examine how people l ----------------------------------
learn and use medical information on the Internet.
Participation was voluntary and did not involve any Sh.c C
compensation. The study required low bandwidth for
access and was designed to be compatible with most
browsers. The protocol underwent Human Subjects
approval and consent was obtained as participants
entered the study.

Study Content Selection Sharks are among the healthiest creatures on earth Sharks
have survived virtually unchanged for 400 million years and

We chose to use infornation adapted from a live Web are immune to practically every disease known to man.
Scientists now believe it is the shark's skeleton, composedsite regarding the medical use of shark cartilage. The entirely of cartilage, which is responsible for this

use of shark cartilage is often considered to be part of ultra-immunity.
"alternative therapy" or "altemative medicine". Clinical studies in Europe and the US showed that shark
Altiough alternative treatments have been quite cartilage may drastically reduce the discomfort associated

with arthritis, muscle strain, hepatitis, and cancer. In 25popular, their use has been controversial in traditional years of laboratory testing and consumer use there have
Western medicine 12* In addition, the passage chosen neverbneen reports of adverse side effects. Shark cartilage is

.an excellent source of calcium, phosphorous and protein with-.
included a known inaccuracy and misrepresentation: high concentrations of the mucopolysacchardes chondroitin
shark cartilage is known to have side effects, sulphate A & C.
including severe gastrointestinal toxicity, and it has
been reported to have induced hepatitis 1 We thus
felt that the response to this topic would have high
initial variability. We chose to use information Figure 2

.. ............ .... .. .... ..

regarding frogs as a distracting page, since it also
dealt with animals and science. Using a standard %;..
graphics program, an award was constructed that _
connoted medical approval from a conjured physician N

organization "SLA". Convenience sampling found
the logo to have face validity; the logo was deemed
credible and was chosen to be more credible than
other logos that had been created for the study. I

Study Flow
We presented participants with disclaimers and brief W i-0X|
instructions before they entered the study. We swpdp4-Few r -i

* i _ 6~~~~~~~~~~~~~~~~~~~~~..nf..£. .X.. -1

subsequently presented them with a page con i
information on shark cartilage (Figure 1). Subjects
were randomized to receive the "SLA" logo on the -
upper right corner (Figure 1). The layout wasW,
designed to remain the same regardless of the ~Me h ..bnaPo...........
presence of the logo. We then presented a page with __:Ar~ .... ....

distracting information about the biology of frogs ....

(Figure 2). Finally, we presented a page that
contained questions regarding the credibility and
content of the pages and participant demographics
(Table 2, Table 3). Answers were obtained using
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Study Implementation believable, and both groups were neutral to
The study was implemented using Perl and a standard reconmending the Web page to a friend. We found
Web server. The time to complete the study and the no significant difference between the two groups in
flow through the pages were recorded. JavaScript the total credibility score.
was used to close and open browser windows to
prevent participants from going back to review Table 1: Participant Characteristics
material. We collected data over a 7 day period. Average Age 28

Sex (/)
Selection Criteria and.Statistical Analysis Male 61
We recorded a total, of 391 visitors to the study site. Female 39
We considered for inclusion ouly the 190 visitors Number of hours/week
who clicked through all of the pages of the study. Of using the Interet 16.7 hours
these, 43 participants restarted the study to review Average number of years
previously viewed pages and were excluded, as we using the Web (%)
felt this would alter the results on learning. Ten ug0-1 6

W

individuals did not complete all the answers and were 1-2 6.7
excluded as well. The remaining 137 participants 2-3 15.6
were included for analysis: 61 received Web pages 3-4 15.6
with awards and 76 received Web pages alone. Of 4-5 13.3
those excluded from the study, 53% had received an 39.3
award. Statistical analyses were perfonned using LevelofEducation (%)
two-sample T-tests for the two groups. We obtained L

. . > ........... ~~~~~~~~Somehigh school 2.9a total credibihlty score using an average of z-scores
for the questions referring to the believability of a High School 6.6
page and the likelihood ofrecommending a page. We Some College 23.3
used the total number of correct answers to questions College Graduate 46.0
to compare learning in the two groups. Graduate School 21.2

RESULTS
Table 2: Credibility ofWeb pages

Participant Characteristics Question Award No
The 137 participants were 28 years old on average, Present Award
and 61% were male (Table 1). Over 80% had used Present
the Internet for more than 2 years. Participants were Mean Mean
heavy users of the Internet (16.7 hours per week), and Response Response
were highly educated, with two thirds having How believable was the
obtained a college degree (Table 1). No significant information on the shark 4.51 4.87
difference was found in any of these characteristics cartilageWeb page? (S-2) SE 17
between groups (data not shown). 1 - Not at all believable .

7- Very believable _____
Credibility of Web pages How believable was the
As expected, there was no significant difference information on the Frogs 4.51 4.89
between the two groups in the believability of the Web page? 4.51 4.SE89
page containing information about frogs (Table 2). 1 --Not at all believable |(S = 2) (S( .1)
Interestingly, they found this information to be only 7 - Very believable
slightly believable. How likely would you be

to recommend the shark
We used two questions to address the credibility of cartilage page to a person
the shark pages: we asked subjects how believable |concerned with joint | 2.57 | 2.55 |
they thoughlt the information was on a page and how pain?SE 15 E-3
likely they were to recommend that page to a friend. 1 - Would definitely ( * ) ( = )
We report the results for each measure, but we recommend
combined them into a total credibility score for 5 - Would definitely not
comparison (Table 2). Both groups foundbte recommend
information on shark cartilage to be slightly T-test -0.61 (P=0.54)
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awards. A lack of recognition of the award, and
Table 3: Accuracy of Re ponses perhaps its amateur nature, may have thus decreased
Multiple Choice Award No any positive effect on the credibility of the shark
Question Present Award cartilage Web page.

Present
% Correct % Correct We also do not know the underlying participant

According to the shark attitudes and knowledge of shark cartilage as a topic.
cartilage article, sharks | 49 .33 As subjects were recruited from health-related
have survived unchanged . newsgroups, they may have been more familiar with
for how many years? this particular topic, which would tend to decrease
According to the article, any effect in learning. Nonetheless, they answered
shark cartilage can the three questions with poor accuracy despite a
reduce the discomfort of .39 .47 reasonable time spent reading the Web pages.
all the following
conditions, EXCEPT: Believability of Inaccurate Medical Information
According to the article, Significantly, participants felt that the information
shark cartilage is an .56 .49 presented about shark cartilage was slightly
excellent source of:- believable. There were clear medical
Total % Correct .48 .43 misrepresentations and factual errors in the Web
Total Number Correct 1.44 1.29 page, yet the information was rated at roughly the

(SE = . 12) (SE = .11) same level as the objective frog information.
T-test 0.91 (P=0.37) Although this highly educated, heavy Internet-using
Average time spent . . l group was not influenced by the presence of an
reading the shark page 45 47 award, it was fairly accepting of the alternative health
(seconds) t p information. It is clear that a large percentage of this

study group was not able to recognize these
Accuracy of Responses inaccurate statements. This is worrisome, for there
In general, subjects provided correct answers less are potentially significant and detrimental health
than 50 percent of the time. We found no significant consequences if actions are taken as a result of
difference in the two groups in total number of readinginaccurateinformationontheInternet.
correct answers given, although there was a trend
toward more correct answers in the group shown the Study Limitations
award. Subjects spent about the same amount of time The primary limitations of the study are related to the
reading the pages, regardless, of whether an award study design. This was a simulated study, so it is

difficult to extrapolate the results to actual behavior
on the Web. Participants may not approach the study
as seriously as they might when faced with a true

DISCUSSION medical condition. In addition, the inability to view
previously viewed pages is an artificial restriction of

In this study, we found no significant effect of ratings the study. As discussed previously, important biases
on either the credibility or retention of information may have been introduced in the population sample,
from our chosen health Web page. This is somewhat the content, and the award chosen. In particular, the
contradictory to the findings of a previous survey study sample was not optimal. There was a very high
done on Web credibility factors. There are many "drop-out" rate, although it is unlikely that any
possible explanations that may account for this selection bias was introduced since roughly half of
discrepancy. The previous study was a survey, so those excluded were randomized to receive awards.
although participants stated that awards mattered, in Finally, the study sample consisted of highly
practice they may not. In addition, no specific award educated, heavy Internet users that may not be
was mentioned in the previous study. Cheskin found representative of the general population that seeks
that the most trusted brands were the most well medicalinformationontheInteret.
known ones. As our award and medical organization
were fictional, they were probably not recognized. In CONCLUSIONS AND FUTURE WORK
addition, the study group contained heavy Internet
users who may be less likely to believe spurious Our findings did not show an effect of awards on thie

credibility or retention of information on a Web page.
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By design, the study involved a very limited
interaction with information. It ignored and omitted
other contextual cues, such as basic publishing
criteria, quality of advertisements, quality of design,
and referring links, which may be used to judge the
credibility of a Web site'0. Many factors contribute to
establishing the credibility of a Web site, and the
relative contribution of an award relative to these
other factors is unknown. In addition, factors other
than credibility, such as the relevancy and perceived
quality of medical information, also influence the use
of information by consumers'5.

We suggest further studies to
* Determine whether well-known awards or logos

can affect credibility.
* Determine the importance of other factors that

might affect credibility and the relative
importance of awards.

* Obtain qualitative information regarding the
perception of awards and credibility of
information presented.

In conclusion, it is almost assured that the use of
ratings systems and awards will continue into the
future. By gaining insight into how these awards
affect perceptions of credibility, and ultimately the
behavior of patients, it should be possible to use
awards to the benefit of consumer health.
Conversely, the misuse of awards and the publishing
of inaccurate information on the Intemet will also
likely persist, requiring constant vigilance on the part
ofpatients and providers.
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